The recently developed Residuum method [Tal-Ezer, Kosloff, and 
, and then solves the associated energy characteristic value problem. The difficult part of these calculations is usually the evaluation of integrals over the chosen basis set. The second category typically uses a spatial grid and an approximation to the temporal evolution operator to generate a pointwise solution to the Hamil- tonian operator. This class of methods does not require potential matrix evaluations, but it is usually limited by both the size of the spatial grid and by the time step controlling the accuracy of the evolving solution.
Grid methods have been used extensively to examine features of the intense field-atom interaction in one and several dimensions, especially simple differencing for the spatial derivatives and the Crank-Nicholson approximation to the exponential time evolution operator [1] It is well known that the Crank-Nicholson algorithm is dominated by dispersion error, which tends to produce an incorrect propagation speed of the associated Fourier components [7] . For multiple quantum refiections in the stationary well or for highly energetic ejected electrons, significant error could be introduced by this approach.
In contrast to the simple finite differencing plus
Crank-Nicholson propagation (CN), a pseudospectral method with a low-order Krylov propagation (R) offers increased numerical efficiency. By analogy to (2.5), the spatial operation becomes [3] .
Since all the calculations were performed in the p A gauge, the relation between the electric field E and vector potential must be used:
The various temporal electric fields which were examined were the square pu1se
e'H '= g ak(b, t)Rk(x) . As in all Krylov subspace techniques, a subspace is generated for the operation of the evolution approximation and a smooth turnon pulse EFFICIENT VARIABLE TIME-STEPPING SCHEME FOR~. . EFFICIENT VARIABLE TIME-STEPPING SCHEME FGR. . . Eberly in their investigation of intense-field stabilization [10] . Fig. 5(b) .
The parameter T, = 5.25 field cycles for a smooth turnon of the field, which had a duration of 32.25 cycles. The time step for differencing was initially set to 0.08 a.u. , while the average time step for the Residuum method was 0.02 a.u. The time step was reduced to 0.01 a.u. for this case, ED=2.O a.u. , using the differencing method, and these results are shown in Fig. 5(c [3] . The Fig. 7(a) Fig. 7(b) . In this figure, the time step has been reduced to 0.04 a.u. and then compared to the Chebyshev value at the larger time step of 0.08 a.u. Fig. 8(b [12] , expected for a field strength of 1.0 a.u. is plotted in Fig. 9 ; this field strength is irnrnediately below the stabilization limit for this case. Once the field is increased to 2.0 a.u. , stabilization occurs and the generated harmonic spectrum contains a great deal of structure, as displayed in Fig. 10 . The question arises whether it might be possible to obtain stabilization, and consequent high-order harmonic generation, at lower intensities.
It might be expected that preparing the system so that some higher bound state is initially populated could lower the threshold for stabilization since a less intense field should have more effect on a particle in an intermediate or high Rydberg state [13] . 
